Hedgehog-dependent down-regulation of the tumor suppressor, vitamin D3 up-regulated protein 1 (VDUP1), precedes lamina development in Drosophila.
The tumor suppressor vitamin D(3) up-regulated protein 1 (VDUP1) is expressed throughout the developing and mature Drosophila nervous system, but its regulatory pathways are not well understood. Within the developing Drosophila visual system, down-regulation of VDUP1 in lamina precursor cells (LPCs) coincided with the arrival of retinal axons into the lamina target field, suggesting VDUP1 regulation by an axonally transmitted signal. Hedgehog (Hh) is a signal well known to coordinate LPC proliferation and differentiation in response to retinal axon innervation, and analysis of orthologous dvdup1 promoters identified an evolutionarily conserved binding site for the Hh-dependent transcription factor cubitus interruptus (Ci). Hh-dependent regulation of VDUP1 in the developing lamina was confirmed in Hh loss-of-function backgrounds where VDUP1 expression was maintained in LPCs, inhibiting both cell proliferation and lamina neurogenesis. This putative coupling of VDUP1 to the Hh signaling pathway may provide novel insights into the mechanisms controlling brain growth and development.